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Methods Results Discussion Conclusion

ECOSYSTEM BASED MANAGEMENT (EBM)

= A framework that requires analysis
of connections among components
of the marine ecosystem
= Requires collaboration among participants
= Has as a goal achievement of multiple

objectives

= A move away from single-sector

management
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MARINE SPATIAL PLANNING (MSP)

" One of many tools under the umbrella of EBM

= Space-oriented decision making tool to efficiently identify
stakeholders, conduct outreach, and mitigate conflict

= Considers the spatial arrangement of ecologic, economic, and
social needs met by ocean space use

= |dentifies compatible uses and where they are located
= Zoning in the last frontier...

= Stakeholder research during MSP is critical to conflict
mitigation
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REGULATORY FRAMEWORK FOR

OFFSHORE ENERGY DEVELOPMENT

= 2005: Energy Policy Act

= 2009: Interagency Ocean Policy Task | | A Y 3
Force et .
= Jul 2010: Obama signs executive order:
“Stewardship of the Ocean, Our Coasts,
and the Great Lakes”
= Focus is on EBM, MSP
= Responsible mitigation of conflict

= Bureau of Ocean Energy
Management

= Responsible decisions especially
important because of increased
scrutiny
= Regional and state planning also
currently embrace EBM

images from boemre.gov
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ENVIRONMENTAL CONFLICT

MANAGEMENT

= EBM for conflict management requires:
= Achievement of multiple objectives
= Compatible uses
= Explicit decisions as to trade-offs

=" Two categories of ocean space use: (Sgrensen et al.
2003)

= Where existing regulations restrict access (and conflict)
= Shipping routes, military grounds, marine protected areas
= Compatibility with development straightforward...

= Conflicting use occurs
= Fishing grounds, cultural areas
= Compatibility with development unclear...

in: Industrial Economics, Inc. 2012. Identification of OCS renewable energy space-use conflicts and analysis of potential mitigation
measures. Herndon, VA: U.S. Department of the Interior, Bureau of Ocean Energy Management.
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RESEARCH QUESTION

= Goal: Create a visualization of the potential for conflict, using
spatial data in a GIS

= Hypothesis: There are many categories of overlapping ocean
space use such that using model results can help managers to
pinpoint the key stakeholders in an area and to target areas
for development where fewer use groups are present



Study Area and Jurisdictional Boundaries of the U.S.

U.S. Outer Continental
Shelf (12-200m or
further)

U.S. Exclusive Economic
Zone (12-200 nm)

U.S. Contiguous Zone
(12-24 nm)

U.S. Territorial Sea (0-12 nm)

e State Waters (0-3 nm)

- Study Area

Coordinate System:

GCS North American 1983

Datum:

North American 1983
100 Nautical Miles

Colleen Sullivan, June 2012 J
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OCEAN SPACE USE DATA COLLECTION

= Federal, State, and
nongovernmental GIS data
clearinghouses

®" Internet searches for spatial
data (e.g., coordinates of dive
sites, shipwrecks, etc.) to
create shapefiles

® Metadata

= Email conversations with 60
individuals to get it up to FGDC
standards

m Access database to track
shapefiles

Data Sources:

BOEM/NOAA, California Department of
Fish and Game, Coast Guard, Dr. Flaxen
Conway and Dr. Carrie Pomeroy's
Interviews, Marine Map, MPA.gov,
National Atlas, NOAA ENCDirect, NOAA
NMFS, NOAA NWFSC, Oregon Coastal
Atlas, Oregon Department of Fish and
Wildlife (ODFW), Oregon Department of
Land Conservation and Development
(OR LCD), Oregon Geospatial Enterprise
Office (GEO), Oregon SeaGrant, Pacific
Coast Marine Habitat Program,
PaCOOS, PSMFC/PacFIN, The Nature
Conservancy, US Army Corps of
Engineers, US Navy
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ETHNOGRAPHIC RESEARCH

Index to maps printed for ethnographic research, and

[ Dr. Flaxen Conway (OR Sea nautical chart backgrounds used for each
Grant)

= Dr. Carrie Pomeroy (CA Sea 3
03
G r a n t ) El Ehaln ?xtegts used- inzelhnographic research\ %W&\L
xclusive Economic Zone \I f
£

[T 18480 (Destruction Island to Amphitrite Po.m)J

[] 18500 (Columbia River to Destruction Island) |
|:| 18520 (Yaquina Head to Columbia River)

[:J 18580 (Cape Blanco to Yaquina Head)

= Commercial fishing (harvesting, s
. . . 18620 (Point Arena to Trinidad Head) /«c Oregon
processing, Native American, [ 1604055 t P rene / .
i.
\

[T 18007 (SF to Cape Fiattery)
aquaculture)

[ ] 530 (Entire Pacific Coast)
= Commercial non-fishing
(shipping, tug, service and
safety)

= Non-commercial (recreational \
fishing and boating, scientific) SameuNCR e e craron 9

States from ESRI

N
Projection: World Mercator
Datum: WGS 1984 1"
0 25 50 100 Nautical Miles 9§
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OCS Use:

Central OR (Chart 18580)
1:865,621

e Port

Closure (Pt, Ln, Pg)
Shipping (Pt, Ln, Pg)
Troll

Trawl

Trap/Hook and Line
Crab Pot

All Else

Commercial (Pt, Ln, Pg)
Obstruction (Pt, Ln, Pg)
Platform (Pt, Ln, Pg)
Designation (Pt, Pg)
Cultural (Pg)
Recreation (Pt, Pg)

Sources: CA Ocean Uses
Atlas (NOAA's MPA Center
and MCBI), CDFG,
MarineMap, BOEM, NOAA
(MPA _gov, Coastal
Services, NMFS, OCS,
SWFSC), OR BLM, OR
LCD, Oregon Coastal
Atlas, Oregon Coastal
Management Program
(Oregon Ocean Information
Website), Pacific Coast
Marine Habitat Program,
PaCOQS, The Nature
Conservancy, WA Dept of

Ecology

Map Projection:
World Mercstor
GeodeticReference
System:
GCS_WGS_1984
Produced for BOEM
by OSU
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Background

= 488 data layers in
WA, OR, CA from 32
sources

® Re-examined data
with coverage in OR
* Result: 127

shapefiles in 26
categories

= Python code to
create category
rasters

=1 nm?2 grid

Results Discussion Conclusion

DATA CLEAN-UP AND INPUT

PREPARATION

E Wing IDE: Default Project: PrepRasters.py (z:\MMS' Sullivan' Thesis' Analysis'Python)

File Edit Source Refactor Project Debug Testing Tools Window Help

0 &

g x85h s e @ Bl & E&E® 8O

ArcGISInterfaceModule.py IBuffer .py PrepRasters.py IPrepRasters_Buffered,py IWeightedOverlay,py I

@ ®

Thelist=0s.listdir{(TopLevelFolder+"Input/")
for TheFolder in Thelist:

# Create a temporary folder to store intermediate files,

# the folder will be deleted as the final step of the loop
TenmpScratchFolder = TopLevelFolder + "BatchShpToRasTemp/™
os.makedirs{TenpScratchFolder)

# Create a subfolder in 'Clipped' for this category to
# store the clipped files

ClippedPath = TopLevelFolder+"Clipped/”"+TheFolder+" /"
os.makedirs{ClippedPath)

# Set the processing path
ProcessingPath = ToplevelFolder+"Input/"+TheFolder+" /"

TheTextFile.write{"Now processing shapefiles in path:”™ + ProcessingPath + "\n")
print ("Now processing shapefiles in path:” + ProcessingPath + "\n")

TheProcessinglist=o0s.listdir(ProcessingPath)
for TheFile in TheProcessinglList:

The file name is split from its extension for use in
the commands that follow and to determine if it is a
.shp, each shapefile name appears multiple times in
the list because of its component files, so this
ensures each shapefile is only actually processed

once.

TheFileName, TheFileExtension = os.path.splitext{TheFile)

s A e

- R R R
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CONFLICT ANALYSIS MODEL: INPUTS

Data category Weight

Conflict Rank  Activityis present and. ..
Wrecks 4

1 Poses little potential for conflict, possibly even Habitat
compatible with renewable energy development MMA, MPA, MR, WR
Poses some potential for conflict that could probably be Native American ) )
2 mediated Research - Sampling location
Poses likely potential for conflict requiring in-depth IVI.iIitary
3 negotiation that could be successful depending on Disposal/Dump
location targeted Dredge
. . . Cable
4 Poses nearly insurmountable potential for conflict o
Pipeline

Recreational - Boating
Recreational - Fishing
Recreational - Wildlife Viewing

® Rankin g based on user’s Recreational - Other (e.g. surfing)
Marine Transportation - High Intensity

perception of its compatibility or wMarne Transportation - Moderate Intensity
lack thereof with development Marine Transportation - Low to Moderate Intensity

Marine Transportation - Low Intensity
Marine Transportation - Navigation Aid
Fishing - Closure Areas

= Qutput will then show an ordinal E:gﬂ::g:g;h:feemypes

scale of potential for conflict Fishing - Pots
Fishing - Trap

Fishing - Trawls
Fishing - Trolling

WWWWPRrORARN2ANWEANNW2ARARARNREARAEWREA--



a’ Potential for Conflict I ] I

o Folder containing category rasters = Potential for Conflict
| =]
& Name for output Folder and raster (Mo more than 13 characters, if folder already exists it will be deleted!) This tool will take user
inputs for weights that
 Folder in which to create output folder represent the potential for
l B conflict between a
category of ocean space
pitetls use and installation of a
I4 renewable energy project,
Habitat it will weight each
|1 category as specified, and
Protected add together the weighted
l‘* categories to derive a
Tribal raster which displays the
[3 relative potential for
Research conflict.
|4 =
Military
| 4
Disposal/Drump
| 4
Dredge
2
Cable
| 4
Pipeline
| 4
Recreational Boating
[1
Recreational Fishing
E hd =

QK Cancel Environments. .. << Hide Help | Tool Help




Presence of Ocean Space Use in the Study Area
(Value of 1 given to all 26 parameters in model run)

15 30 Nautical Miles
I I |
Coordinate System:
GCS North American 1983
Datum:
North American 1983
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Potential for Conflict Between Existing Ocean Space Use and Renewable Energy Development in the Study Area
____(Default values given to all 26 parameters in model run)

- :
1B

Potential
for Conflict
51

24
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Coordinate System:
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Datum:
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! Lincoln County

Comparison of Model Results
(Default Settings) with Existing Wave
Energy Permit Applications in the
Oregon Territorial Sea

Coordinate System: GCS North
American 1983
Datum: North American 1983

51

Source: Permit shapefiles
from Oregon Ocean Information Data
Page for MarineMap Layers

- (http://www.oregonocean.info)

24
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Coos Bay

Coos County




15 Categories:
Habitat, Military, Marine Trans (1,

2, 4), Cable, Research,
Commercial fishing (pots, closure,
troll, trawl), Recreational (Fishing,
Boating, Wildlife Viewing, Other)

{* Lincoln County

Comparison of Model Results
(Default Settings) with Existing Wave
Energy Permit Applications in the
Oregon Territorial Sea

Coordinate System: GCS North

51 American 1983
Datum: North American 1983
| o4 Source: Permit shapefiles

from Oregon Ocean Information Data

Page for MarineMap Layers

(http://www.oregonocean.info) A
N
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Comparison of Model Results
(Default Settings) with Existing Wave
Energy Permit Applications in the
Oregon Territorial Sea

Coordinate System: GCS North

51 American 1983
Datum: North American 1983
Source: Permit shapefiles

15 Categories:
Habitat, Military, Marine Trans (1,
2, 4), Cable, Research,
Commercial fishing (pots, closure,
troll, trawl), Recreational (Fishing,
Boating, Wildlife Viewing, Other)

- 24 fom Oregon Ocean Information Data
Page for MarineMap Layers
(http://www.oregonocean.info)
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Coos Bay

14 Categories:
Protected, Habitat, Military,
Marine Trans (2, 3, 4), Research,
Commercial fishing (closure, line,
pots, troll, trawl), Recreational
(Fishing, Boating)

" Lincoln County Coos County




Comparison of Model Results
(Default Settings) with Existing Wave
Energy Permit Applications in the
Oregon Territorial Sea

Coordinate System: GCS North

51 American 1983
Datum: North American 1983
Source: Permit shapefiles

15 Categories:
Habitat, Military, Marine Trans (1,
2, 4), Cable, Research,
Commercial fishing (pots, closure,
troll, trawl), Recreational (Fishing,
Boating, Wildlife Viewing, Other)

- 24 fom Oregon Ocean Information Data
Page for MarineMap Layers
(http://www.oregonocean.info)

3 Colleen Sullivan, June 2012 N

N .

Coos Bay

14 Categories:
Protected, Habitat, Military,
Marine Trans (2, 3, 4), Research,
Commercial fishing (pots, closure,
line, troll, trawl), Recreational
(Fishing, Boating)

{* Lincoln County Coos County




Methods

OREGON WAVE ENERGY TRUST -

Background

Discussion

Conclusion

DEVELOPMENT FEASIBILITY DATA

® Technical and economic feasibility

®" Provided to DLCD in hopes of consideration in the TSP update

* .ﬁ
Coastal Feasibility

Data Layers — fl Device F easibility Scores

I Top 6%
Oregon Top 12%
e Top 21%
¥ @ 5 Human [ JTop38%

»  [@ Boundaries All other values (>0)

v @ B Economy
v @ B8 Marine Industry
» || [& Shoreside Economic Study
» |1 Fishing Ground Maps
> il Pacific Fisheries Management Council
v @ 5 Marine Renewable Energy Sector
& [ OPT Proposed Sites for Marine Renewable Eneray (OPT, 2011
v (@ [ Wave Eneray Device Feasibility Data Layers (OWET, 2012)
» || [ Deep-Water{offshore) Wave Energy Device Feasibility
» || [&J Mid-Depth Wave Energy Device Feasibility
v @ 5 Coastal Wave Energy Device Feasibility
@ B3 Legend
@ [ Data

> \&dl Marine Recreation and Tourism DataiSIoNOZA, U.S

= Image
> |l Infrastructure 5

44°41'57 83" N "124°08'19.41 "W elev O0m

news | about Oregon MarineMap | help | reaister | sign in

A

w
Vg
LLinCol b

Boone Island

Google earth

McCaffrey/Island

Eyealt 23.25km



ZONAL

STATISTICS

Coastline converter and coastal surge devices

o Mean

mi

10.8 22 51 @ 5.3
10.6 22 41 06 4.1
14.9 18 41 310 48
38.9 18 45 291 55
All Other

i ol 97.5 18 44 4.8
Mid-depth devices

| e | win | Max | Mean | % |
81.3 18 51 312 5.0
79.6 18 51 30.7 56
125.2 18 51 302 54
356.9 18 43 306 49
G 44705 18 47 316 46

Values (>0

Deep water devices

| e | win | x| mean | >t

mi

108.9 23 43 @ 4.6
Top 11% EVEX:) 20 51 9 43
Top 20% IRET- X1 19 47 323 46
A 4901 18 51 317 45

Val‘l\l'lgt:g’ 17061 18 47 @ 4.1

OWET Wave Energy Development
Feasibility
and Conflict Analysis Results
(Default values given to all 26
parameters in model run)

Coastal feasibility ranking 51
Top 6%

[ 1 Top 12%

Top 21%

Top 38%

All other values (>0)

1 Nautical Miles
L
Coordinate System:
GCS North American 1983
Datum:
North American 1983

Colleen Sullivan, June 2012
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UNCERTAINTY

= All maps contain uncertainty

" Important for decision-makers to understand its sources and
implications
= Improve credibility

= Created a visualization of uncertainty to convey what is known
about the data quality and guard against inappropriate
applications

= |[deally: calculate positional accuracy
= Proxy: clues in the metadata

= 42 of the 127 shapefiles had concrete clues as to horizontal accuracy
= BUT only the logbook data resulted in a buffer distance > .5 nm

= Python code to buffer the input shapefiles, re-do the input
category rasters



Representation of uncertainty: Buffered Model Result - Standard Model Result
(Value of 1 given to all 26 parameters in both model runs)

_.'.-I e e Tt I'-:-"-‘—"./-.. LT

30 Nautical Miles

Coordinate System: GCS North
American 1983
Datum: North American 1983

-.lI .\l-“'\- J':.':..F -'l‘1

- Colleen Sullivan, June 2012




Representation of uncertainty: Buffered Model Result - Standard Model Result
(Value of 1 given to all 26 parameters in both model runs)
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Background Methods Results Conclusion

DISCUSSION

Presence of Ocean Space Use in the Study Area
(Value of 1 given to all 26 parameters in model run;

® Results demonstrate the extent of
overlap among ocean space use
categories
= 17 in a nm?2 cell
= Most have at least 6

@
]
&
ca

ARRERRNRRCODRNRN

® Concentrated between coast and 30 nm
at sea

Potential for Conflict Between Existing Ocean Space Use and Renewable Energy Development in the Study Area
e
y _ 1 1)

(Default values given to all 26 parameters in model run;
Vi
el
% . W

Potential
for Conflict
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DISCUSSION

= Comparison to permit sites showed
relative potential for conflict and
stakeholders present

= Comparison to wave energy development
feasibility showed key parallels
= Direct relationship between suitability and
conflict
= Similar criteria oo les
= 20 nm of a deepwater port :
= Seafloor type: sand and mud

m Caveats to results
= Snapshot in time

= Uncertainty of input data
= Coastal communities




Background Methods Results Discussion

CONCLUSION

= Mitigation of conflict between "The ocean is huge, but how huge it
development and existing space feels depends on how concentrated
use is not merely a best practice any resource is” (Conway 2012, 49).
supported by current policy, but a -y -

necessity

= Shows contentious areas and
input data quickly shows which
stakeholder categories are
present
= Initial research and outreach

" Model can help interested parties
understand one another and the
big picture

= Can assist EBM

= Can be adapted to other regions and
scales

- e

Conway, F. 2012. Preliminary Findings from Stakeholder Outreach in Oregon and Washington. LA QN
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